Telomere length and telomerase activity predict survival in patients with B cell chronic lymphocytic leukemia.
The telomere-telomerase hypothesis states that the vast majority of human tumors have a prolonged replicative life span throughout expressing telomerase, which compensates the cell division-associated loss of telomere DNA. The use of telomere length and telomerase expression as new biological markers in cancer patients requires their correlation with disease prognosis. We, therefore, correlated the mean telomere length based on a telomere restriction fragment assay and the activity of telomerase measured with a telomeric repeat amplification protocol with clinical data and overall survival in 58 patients with B cell chronic lymphocytic leukemia (B-CLL). Telomere length showed a highly inverse correlation to telomerase activity. Patients with telomeres below 6.0 kb were associated with high telomerase activity, whereas patients with a telomere length >6.0 kb generally showed low enzyme activity (P <0.001). Patients in Binet A exhibited significantly longer telomeres and had less telomerase activity than did patients in Binet B or Binet C, where significantly shorter telomeres and higher telomerase activity were observed (P=0.031). Short telomere length and high telomerase activity were significantly associated with a shorter median survival (P=0.02 and P <0.001), and telomerase activity was the most significant prognostic factor for overall survival in B-CLL (P <0.001). Our data provide evidence that telomere length, as well telomerase activity, exerts a strong impact on the survival of B-CLL patients and that telomerase activity can be used as a new prognostic marker in this disease.